Protein phosphorylation is required for endocytosis in nerve terminals: potential role for the dephosphins dynamin I and synaptojanin, but not AP180 or amphiphysin.
Dynamin I and at least five other nerve terminal proteins, amphiphysins I and II, synaptojanin, epsin and eps15 (collectively called dephosphins), are coordinately dephosphorylated by calcineurin during endocytosis of synaptic vesicles. Here we have identified a new dephosphin, the essential endocytic protein AP180. Blocking dephosphorylation of the dephosphins is known to inhibit endocytosis, but the role of phosphorylation has not been determined. We show that the protein kinase C (PKC) antagonists Ro 31-8220 and Go 7874 block the rephosphorylation of dynamin I and synaptojanin that occurs during recovery from an initial depolarizing stimulus (S1). The rephosphorylation of AP180 and amphiphysins 1 and 2, however, were unaffected by Ro 31-8220. Although these dephosphins share a single phosphatase, different protein kinases phosphorylated them after nerve terminal stimulation. The inhibitors were used to selectively examine the role of dynamin I and/or synaptojanin phosphorylation in endocytosis. Ro 31-8220 and Go 7874 did not block the initial S1 cycle of endocytosis, but strongly inhibited endocytosis following a second stimulus (S2). Therefore, phosphorylation of a subset of dephosphins, which includes dynamin I and synaptojanin, is required for the next round of stimulated synaptic vesicle retrieval.